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Webs in Regs strati cm 

.. DECLARATION UB?BER.:37 €.F,E> MAM 

Commissionei foi i'atents 
P.O. Box S 

Alexaiidua, VA 22313-1450 
Dear Sir 

\' p.nniUcd uiuk'i 'i''('l R ^1 .V 1 hereby declare as loUows: 

1 . M\ iitUiie IS Daniel 11. Caiison, and I ain a named inventor of the abos e-capuoned United 
States Patent Application ("the present application"); 

2. I stm enipluxed b> 3M Company The assignee of the present application is 3M 
ImiQvative Properties, which is an affiliate ol 3 M Company . 

3. I have been emplo>ed by 3M Company since 1989, and am currently a Senior Sy.stems 
Specialist In my capacity as Senior Sy.stem.s Specialist, I develop new web handling 
proces.ses to permit the manufacture of new 3M products , 

4 [ i.xx'neJ d degicc m Bachelor of Science in Elccincal l-nginccring ironi the I n3\er^it\ 
of Minnesota in 1989. 
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.X In 1999, I was assigned to a design team at 3M Company that has been developing the 
apparatus of the present application ("tlie apparatus"). The aforementioned design team 
h.3;> K<*n in place smce at least K'^q, hai> cuntmuotisl) woiked toxsard Jt'\ebpnicn.t of the 
apparatus since at least 1999, and remains active today. { hfoughi>ut this period of tijne, 
the development team had genemlly had rauitiple engineers as:signed to Jt at any one time. 
Occasionally, m engineer has been transferred to another assigmnent When that has 
occurred, another engineer has typically been assigned to the design team to fill that 
engineer's place. 

6, During the development of the apparatus, the design team discovered various factors ihat 
had 10 be addressed, in order for the apparatus to exhibit registration between structures 
on opposite sides of a web to within 50 microns; 

7, Ainongst the factors referred to in paragraph 6, is the need for precise control of the 
rolattotul speed and pu.sUion iu"lhc \-aiK>u^ viiiscn Kiik*i\s of die nppuKiius !! ihc icMois 
do m)t operate at almost exactly the correct speed, the web vviii experience tension and 
exhibit strain in the down-web direction. Thns, according to Poisson's ratio, the web vi-ill 
also exhibU a strain in th<j cross-web direction. In other vwrds, the web will contract in 
the cross-web direction. 

8, The cross-v\cb contraction refeired to in paragiaph 7 ii> derrmicntal to achieving 
registration between structttres on opposite sides of a web to within 50 microns. 

% The cross-web contraction refeired to in paragraph 7 is ordinarily ignored, aiid is not 
deirimental to \wbs requiring only ordinary levels of registration. 

10, To <ichi!,se ptccjse conu'ol over the .-^pc^-d ajid po';ui(fn of drn<.n uiilcrs, the design 
team pursued the development of an approach for obtaniuig piecise information 
concerning the angular position of the driven rollers, a control loop for controlling motors 
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that drive the rollers, and a coupling scheme for coupHng a motor to a roiler vvitli 
sufficient rotatiomi aeeurac y . 

11. With re^'ard to obtaining picc\^c iniciniatioL <.>,;nccunng the angular position of the 
dn%ea rollers, the design leam learned that the use of tachometers to obscr\c the dn\e 
shafts of the various motoi^ is insufficient to allow fo4" registmtion between structures on 
opposite sides of a web to within 5(J microns. It is believed that this insntltlcienc} stems 
from the fact that tachometers measure angular velocity. To obtain angular position, the 
angular veluLit> must be integrated. iheicb> .n,cuiralatuig an> error in the measurement 
Moreover, measiiicments obtained 3o'cl> at a dn\e shall do nut provide precise 
informauon concerning (ho position of a roUer coitpled thereto, because the coupling 
between a drive shaft and a roller is> iilways, to some extent, mechanicai}> imperfect. 

12. To address the problems described in paragraph i 1, the design team settled upon the use 
of high resolution precision encoders to observe both the drive shat\ of a motor and the 
roller coupled thereto. Ibt- \ \> ciibk'su)^ tnfonnaliOii (.tvpt^vj-njiu' tlic motion of 
ih^ rollers has proven to generate iniorniation sufficient to ailovv for registration between 
.structiir^s on opposite sides of a web to -within 50 microns. 

13. With regard to the development of a coupling scheme for coupling a motor to a roller 
\Mth sufficient foutional acv-Utacy, in about 2(KH) {uml pcjujdKalK ^ince ther). I 
pcisonall) conducted a scaich foi the very best pieci.Mon gear transnns.^ionb a\ailahlc 
M> search rc\eaicd not a single gear transmission that exhibited the rotational accurac) 
needed to achieve registration between structures on opposite sides of a web to wahin 50 
microns. 

14. To aohie\-e coupling \siih suiBcient rotational accuracy, the design leasn settlctl ispon the 
use oi an oversized bellows coupHng to directly couple a high performance motor to the 

roller. 
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15, With respect to deveiopmeiit of an adequate control loop, the design te^mi pursued 
numerous different control loop structures, before settling upon the one disclosed in the 
present application. 

16< The discox cry of the problems and solutions discussed in paragraphs 7- 1 5, consusncd the 
efforts of the design team over the span of at least fotir years, 

17, The pToblems and solutsorts referred to in paragraphs 7-15 are not within the scope of 
k^iowledge of oBe of ordinary skill in \¥eh tedliJig, 

18, i have read and understood fhe Prix reference, Based upon the lcachin;j,,s oi ihc Prix 
reference, one of ordinary skill in tlie art of web handling would noi be able to achieve 
registratipn between structures on oppos^^^^^^ web to within 50 microns. 

19, Ail statements made herein of my own knowledge are truCj^ and all statements made 
herein on tiltoimatiein and belief are believed to be true;, 

20, 1 understand that willM false stateiiYetits m\d the like are purii^hable by fine or 
imprisonment, or bodi (18 U.S-C. §1001 )i, and may jeopardize the validity of the above- 
captioned appiieation or any patent issuing therepn; 



Dated: 



Daniel H. Carlson 
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